Absmct: Canjugate additions of bwcr order and higher c&r cyan0 cuprates umtldning the cis-2-ti-n-butyl.9tam1ylvinyl gmllpto~havebernshdied lllchigbuarducupraaeswaemaenactivetowaFdrhas4,4-dimcthylqMmmw md 2,4,4+dmethyIcycb and pmduad higha yields with the bme&tive aamnide of ciss Recently, we have described a new annulation protocol that utilizes a Michael addition of lithium cis-2-t& n-butylstannylvinyl cyan0 cuprate to a cyclic enone as its initial step.l In the course of applying this methodology towards the synthesis of several natural products, we discovered that the yields obtained using our original cuprate were often poor if the enone was hindered or particularly sensitive to basic conditions. In this paper, we report the development of new, higher order cis-2-u-i-n-butylstannylvinyl cuprates which lead to much hnproved conjugate additions. The general utility of cir-2-tri-x-butylstannylvinyl cuprates I lies in the fact that their chemical reactivity is synthetically equivalent to a cis-l&thene dianion II (Figme I). 
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Li+L-Cu
While 4&dimcthylcyclohcxenone reacted with 2 to yield 66% of the expected adduct, the mom hindued 2.4.4 uimcthylcyclohcxenone failed to yield a cis-tri-n-butylstannylvinyl adduct. In the latter cam, the only product isolated was the conjugate adduct of tri-nbutylstannyl cupratc (see Table I One final modification of the cis-tri-n-butylstannylvinyl cuprate was made by adding two equivalents of lithium chloride to the higher order cyanocuprate (Method IV)o. The addition of lithium chloride to a cuprate reagent usually enhances the solubiity of cuprous cyanide and hence the mixed cyan0 cupratealo The major advantage of this Method IV was revealed in the reaction of the hindered 2.4,~trimethylcyclohexenone.
Dramatically, the yield of the conjugate adduct 11 was increased to 92% and none of the side-product 12 could bedetected.
In conclusion, the availability of a bifunctional synthon for the cis-1.2-ethene dianion is enhanced with the generation of higher order cuprates. 'Ihe conjugate additions of cis-2-tri-n-butylstannylvinyl cuprates 1 to a number of hindered enones and the in situ trapping of the intermediate enolate provide an efficient regioselective and stereoselective route to highly functionalixed cycloalkenones. A final note of significance involves the nature of the ligands in the higher order cuprates. The highest yields of conjugate adducts were obtained with Methods III and IV which only required one equivalent of the cuprate reagent.
